The Japanese Subcommittee for the International Biological Program (Matsunaga, 1975 ) has compiled more than 40 kinds of polymorphic traits. The current issue for "The Distribution of the Human Blood Groups and Other Polymorphisms" (Mourant et al., 1976) contains data on over 60 kinds of polymorphic traits, based upon newly developed immunochemical and electrophoretic techniques. The study of genetic polymorphisms has greatly contributed to our knowledge not only of the genetic characteristics of a given individual and population but of our understandings of evolutionary changes of protein molecules and population structure. In addition, the disease susceptibility occurring in conjunction with a given polymorphic trait has been studied.
DATA OBTAINED

Gene frequency of various genetic polymorphic traits in isolated communities
We have surveyed genetic polymorphisms in several isolated communities in Japan ( Fig. 1 and Table 1 ) (Fujiki et al., 1968; Yamamoto et al., 1972) . We examined blood types; ABO, MN, Rh, red cell enzyme types; AK, Dia, GOT, GPT, AcP, EsD, 6PGD, PGM, and serum protein types; Hp, Tf, Gc, and estimated their gene frequencies (Tables 2 and 3 ) . Each isolated community revealed different values of gene frequencies, compared with neighboring communities, owning to such factors as geographic distribution, adaptability to environmental agents, consanguinity, isolation and small sample size. In an infinitely large population, gene frequencies may be only slightly affected by mutation and selections, while in an isolated population remarkable alterations due to genetic drift and founder's effect may be observed. Disasters such as epidemic, famine and flood, abruptly change gene frequencies by chance. One of the authors (Nishigaki, 1978) estimated the mean heterozygosity value and standard deviation for gene frequencies of ten polymorphic traits. He obtained mean heterozygosity value as high as 19.4~ in To village, which was higher than that of 17.7~ for all of Japan estimated by Ishimoto and 18.1~ for England estimated by Harris. At present our unexpectedly high value is inexplicable. 
Variant forms of polymorphic traits
Our study of consanguinity in isolated communities can not only clarify the genetic constitutions of a given individual and population, but also demonstrate rare variants such as PGM 1 7-7 homozygotes or Gpt ~ heterozygotes, according to electrophoretic and enzyme assay on the basis of family survey.
The distribution of PGM phenotypes of 171 individuals was determined in To village, where the frequencies of the PGMI 7 allele was 0.0380, while among neighboring populations it was 0.0114. Moreover, one rare PGM~ 7 homozygote (PGM 7-7) and one heterozygote (7-2) were detected. The existence of the homozygote PGMz 7 is most likely attributable to the specific genetic structure of this community with high consanguinity (Table 4) .
The quantitative difference between three common phenotypes of the red cell enzyme GPT was demonstrated in To village ( Table 5 ). The mean activity of this enzyme was 6.47 #/g Hb for GPT 1, 4.52 for GPT 2-1, and 2.65 for GPT 2 (theoretically 3 : 2 : 1), which is compatible with the finding that the red cell Gpt 1 gene product has a catalytic activity about 2.5 times higher than that of Gpt 2.
In addition, we found one pedigree which did not show the typical segregation pattern of this codominant gene Gpt in To village. There was a discrepancy between the parents, II-7 and II-8 and their son III-5. Other examined genetic markers did not show such discrepancies from the Mendelian pattern, so that parental exclusion was not considered responsible for this single anomaly. An alternative explanation is the presence of a silent gene allele which would not participate in the determina- tion of GPT phenotype. This fact would suggest the probable existence of a silent allele, Gpt ~ Therefore, II-7, II-8 and III-5 have genotypes of Gpt2/Gpt 2, GpP/Gpt o and Gpt2/Gpt ~ respectively, which appeared in the GPT 2, GPT 1 and GPT 2 in phenotypic electrophoretic patterns. Heterozygotes with Gpt ~ exhibit less than half normal activity (Fig. 3) . At present these heterozygotes are all healthy. In summary, with these quantitative data and electrophoretic patterns from family studies, the existence of two heterozygotes with the silent allele Gpt ~ was confirmed (Nishigaki et al., 1980).
In haptoglobin survey, three families (two in Mu and one in At) with atypical (Fig. 4) . Such a silent Hp ~ allele results in an amount of Hp too low for immunodiffusion determination. These results obtained from this study so far also coincide well with the hypothesis of a silent tip ~ allele (Kanazawa, 1971 )o
Relations between diseases and genetic susceptibility
In order to clarify the morbidity of some polygenic diseases, various genetic polymorphic traits relating to diseases are examined. For example, genetic determinants in neoplasia may be reflected in a relationship to certain blood types. For the ABO blood types, blood type A is associated with gastric cancer, but no other 
Application of polymorphic data
We reported previously the study of polymorphisms as applied to population genetics. As an example, we estimated, in Ar village, the inbreeding coefficient, effective population size, and genetic distance. Here we briefly introduce the results.
i) Estimation of inbreeding coefficients. Although reports have been published
now to estimate inbreeding coefficients using Koseki records as an information source, this pedigree study method is hardly possible to ascertain remote consanguinity (Fujiki, 1981) . Kinship bioassay method and correlation method are regarded as alternatives to pedigree study. Through the former method the inbreeding coefficient can be estimated as the degree of deviation from the Hardy-Weinberg equilibrium. Through the latter method the coefficient of kinship can be estimated by distance or isonomy. The latter method was originally invented to apply to a large-sized population, but we deem it permissible to apply this method even to small populations, unless they are inconsistent with Hardy-Weinberg equilibrium. The mean inbreeding coefficient in Ar village was estimated to be 0.0243 by pedigree Vol. 27, No. 2, 1982 study, 0.0514 by phenotype bioassay and 0.0590 by correlation method. The low estimate from pedigree study may be attributed either to an incomplete ascertainment of inbreeding in the ancestors, while the high estimate by the bioassay and correlation methods may be attributed to sampling errors and unknown technical difficulties. The true estimate probably lies between the extreme values (Yamamoto et al., 1974a) .
ii) Effective population size. Effective population size is one of the important characteristics in a given population. We have applied both Yasuda's formula assaying random genetic drift and Morton's model from the evolution of the kinship coefficients to our study of small isolated communities. The gene frequencies of 11 loci of ABO, MN, Hp, AcP, and PGM were transformed in each generation (II-IV) to values expressed as the Arcsine. The variance effective size was 6 in generation III and 18 in generation IV, and the ratio effective to observed size are 0.18 and 0.90 respectively. This result suggests that the magnitude of random genetic drift is different in each generation. This might be due to misclassification of individuals by generations, different migration rate, or too small population size examined (Yamamoto et al., 1974b) .
iii) Transitory changes of gene frequency of blood types. The data of blood frequency types in Ok island were investigated 35 years ago. There was a large deviation of the gene fiequency of ABO and MN blood types from neighboring populations due to the highly inbred structure on Ok island. Compared with our present data, there is a remarkable difference between present and past frequencies. It is thought that genetic drift, simple sampling error or some selective pressure presumably accounts for the differences.
iv) Genetic distance. As an overview of the genetic relationship between the surveyed communities, CavaIli-Sforza and Edwards' genetic distance test was performed for the gene frequency of 11 polymorphic traits. The phenotypic distribution in our isolated communities deviated somewhat, judging from Z 2 test for heterogenuity among them. We also formulated genetic distance in the form of a dendrogram, which was calculated through Morton's program, using the phenotypic distribution of 5 polymorphic traits, ABO, MN, AcP, PGM and Hp (Fig. 5) . Population size may be too small in each community to regard this dendrogram as completely authentic, but the result was consistent with the geographic distance among the communities, reflecting the migration pattern. 
SUMMARY
Isolated communities offer a unique opportunity for the study of biological and social consequences of consanguinity and migration. The studies of genetic polymorphisms have contributed greatly, not only to knowledge of the genetic constitution of a given individual and population, but also to clarify either relationship between structure and function of polymorphic traits or the susceptibility to multifactorial diseases, in which interaction between the gene and environment cannot be ignored.
For over 20 years, we have investigated the effect of consanguinity and genetic polymorphisms in 9 isolated communities in western Japan. We reported here different values of gene frequency for each polymorphic trait, compared with the neighboring communities and described how we applied these data to clarification of the genetic constitution of isolated communities as well as of genetic susceptibility to some diseases.
